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PUBLIC MEETING AGENDA This facility is accessible by public transit. For transit information,
' call (916) 321-BUSS, website: htip:/'www.sacrt.com
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December 8, 2005
9:00 a.m.

05-12-1: Report to the Board on a Health Update — Results of a Study on the Long-Term Effects of
Ambient Particulate Matter on the Risk of Fatal Coronary Heart Disease

Staff will present a recent study that found an association between the risk of fatal heart o‘:sease
in women and pamculate matter (PM) concentrations.

05-12-2:  Public Hearing to Consider 8 Research Proposals

“Economic Value of Reducing Cardiovascular Disease Associated with Air Poﬂutlon ” San Diego
State University.

“Fine-Scale Spatial and Temporal Variability of Particle Number Concentrations within
Communities and in the Vicinity of Freeway Sound Walls,” Universily of Southern California,

“Physicochemical and Toxicological Assessment of the Semi-Volatife and Non-Volatile Fractions
of PM from Heavy- and Light-Duty Vehicles Operating with and without Emissions Control
Technologies,” University of Southern California.

“Ultrafine Particle Concentrations in Schoolrooms and Homes,” University of California, Berkeley.

“Augmentation to Ventilation and Indoor Air Quality in New Homes,” Indoor Environmental
Engineering.

“Light Duty Gasoline PM: Characterization of High Emitters and Valuatron of Repafrs for Emission
Reduction,” University of California, Riverside.

“CO, Emission Quantification from Vehicle Air Conditioning Operation in California-Specific
Conditions,” California State University, Northridge.

“Improving the Carbon Dioxide Emission Estimates from the Combustion of Fossil Fuels in
California,” University of California, Berkeley.

05-12-3:  Public Meeting to Consider the Approval of Grants under the Innovative Clean Air
Technologies (ICAT) Program

Staff is recommending ICAT grants for four proposed projects: 1) “Cost-Effective NOx Control for
Stationary Diesel Engines” by Catalytica Energy Systems, Inc.; 2) “Orbital Scythe Prototype
Development and Testing” by O-Sage Power Equipment, LLC; 3) “Integrated CHP Using Uttra-
Low-NOx Supplemental Firing” by Gas Technology Institute; and 4) ‘Freedom Alr Commercial
Field Demonstration Project w/ Long Beach Transit” by Rotec Design, Lid.
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05-12-8:

05-12-4:

05-12-5:

05-12-8:

05-12-7:

Report to the Board on the Goods Movement Action Plan

Staff wiil update the Board on the Business Transportation & Housing and Cafifornia
Environmental Protection Agency’s joint Goods Movement Action Plan, including how that plan
relates to ongoing programs at the Air Resources Board and fo the estimation of public health
impacts.

Public Hearing to Consider the Adoption of a Proposed Regulation for Mobile Cargo
Handling Equipment at Ports and Intermodal Rail Yards

The staff is proposing a regulation for Board consideration that would reduce emissions of diesel
particulate matter and oxides of nifrogen from mobile cargo handling equipment used at ports and
intermodal rail yards in California.

Public Hearing to Consider the Adoption of Proposed Regulations to Reduce Emissions
from Auxiliary Diesel Engines and Diesel-Electric Engines Operated on Ocean-Going
Vessels within California Waters and 24 Nautical Miles of the California Baseline

The staff is proposing a regulation for Board consideration that would reduce emissions of
particulate matter, oxides of nifrogen, and sulfur oxides from the use of auxiliary diesel engines
and diesel-electric engines operated on ocean-going vessels located within 24 nautical miles of
the California coastline. The proposed regulation would apply to both U.S.-flagged vessels and
foreign-flagged vessels. '

Public Hearing to Consider the Adoption of a Diesel Particulate Matter Control Measure for
On-Road Heavy-Duty Diesel-Fueled Vehicles Owned or Operated by Public Agencies and
Utilities

Diesel vehicles owned and operated by public agencies and utilities operate in residential
communities on a regular basis, resulting in an increase in the cornmunities’ risk of exposure to
toxic emissions and oxides of nitrogen. The proposed regulations would require that these fleets
reduce their diesel emissions through application of best available control technology as specified.

Report to the Board on the Final Modifications to the 2005 Revisions to the Carl Moyer
Program Guidelines

At its November 17, 2005 meeting, the Board adopted the 2005 revisions to the Carl Moyer
Program Guidelines with various modifications identified at the meeting. The Executive Officer will
report to the Board on the final drafting of these modifications.

OPEN SESSION TO PROVIDE AN OPPORTUNITY FOR MEMBERS OF THE PUBLIC TO ADDRESS THE
BOARD ON SUBJECT MATTERS WITHIN THE JURISDICTION OF THE BOARD.

“Although no formal Board action may be taken, the Board is aflowing an opportunity to interested members of
the public to address the Board on items of interest that are within the Board’s jurisdiction, but that do not
specifically appear on the agenda. Each person will be allowed a maximum of five minutes to ensure that
everyone has a chance to speak.
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TO SUBMIT WRITTEN COMMENTS ON AN AGENDA ITEM IN ADVANCE OF THE MEETING:

CONTACT THE CLERK OF THE BOARD, 1001 | Street, 23" Floor, Sacramento, CA 95814 (916) 322-5594
FAX: (916) 322-3928

ARB Homepage: www.arb.ca.gov

To request special accommodation or language needs, please contact the following:

e TTY/TDD/Speech-to-Speech users may dial 7-1-1 for the California Relay Service.

¢ Assistance for Disability-related accommodations, please go to Lttp://www.arb.ca.gov/html/ada/ada htm
or contact the Air Resources Board ADA Coordinator, at (916) 323-4916. ‘

e Assistance in a language other than Engiish, please go to

hitp://www.arb.ca.gov/as/eeo/langnageaccess.htm
or contact the Air Resources Board Bilingual Coordinator, at (916) 324-5049,

THE AGENDA ITEMS LISTED ABOVE MAY BE CONSIDERED IN A DIFFERENT ORDER AT THE BOARD
MEETING.

SMOKING IS NOT PERMITTED AT MEETINGS OF THE CALIFORNIA AIR RESQURCES BOARD
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INTRODUCTION

Contained herein for Board review are-8 resolutions and accompanying
summaries from the Extramural Research Program recommended to the Board
by the Research Screening Committee.

ltem 1is a research proposal from San Diego State University, entitled
“Economic Value of Reducing Cardiovascular Disease Associated with Air
Pollution”. The principal investigator will be Dr. Mark Thayer Resolutlon
‘No. 05-69

Item 2 is a research proposal from the University of Scuthern California, entitled
“Fine-Scale Spatial and Temporal Variability of Particle Number Concentrations
within Communities and in the Vicinity of Freeway Sound Walls and Tree Lines”.
The principal investigator will be Professor Constantinos Sioutas. Resolution
No. 05-70 :

ltem 3 is a research proposal from the University of Southern California, entitled
"Physicochemical and Toxicological Assessment of the Semi-Volatile and Non-
Volatile Fractions of PM from Heavy- and Light-Duty Vehicles Operating with and
without Emissions Control Technologies”. The principal investigator will be
Professor Constantinos Sioutas. Resolution No. 05-71

ltem 4 is a research proposal from the University of -C_ai'ifomia, ‘Berkeley, entitled,
“Ultrafine Particle Concentrations in Schoolrooms and Homes”. The principal
investigator will be Professor William Nazaroff, Resolution No. 05-72

Item 5is a research contract augmentation from the indoor Environmental
Engineering, entitled “Augmentation to Ventilation and Indoor Air Quality in New
Homes”. The principal mvestigator will be Mr. Francis Offerman, I}1. Resolution
‘No. 05-73

Item 6 is a research proposal from the University of California, Riverside, entitled,
“Light Duty Gasoline PM: :Characterization of High Emitters and Valuation of
Repairs for Emission Reduction”. The principal investigators will .be Professor
John Collins and Dr. Thomas Durbin. Resolution No, 05-74

Item 7 is a research proposal from California State University, Northridge,
entitled, “CO; Emission ‘Quantification from Vehicle Air Conditioning Operation in
California-Specific Conditions.” The principal investigator will be Dr. Timothy
Fox. Resolution No. 05-75 : -

ttem 8 is a research proposal from the University of California, Berkeley, entitled,
“Improving the Carbon Dioxide Emission Estimates from the Combustion of
Fossil Fuels in California”. The principal investigators will be Dr.-Michael
Hanemann and -Ms. Lynn Price. Resolution No. 05-76



PROPOSED

State of California
AIR RESOURCES BOARD

RESEARCH PROPOSAL
Resolution 05-69

December 8, 2005
..Agenda ltem No.: 05-12-2

WHEREAS, the Air Resources Board has been directed to carry out an effective
research program ‘in :conjunction with its efforts to .combat air pollution, pursuant to
Health and Safety Code sections 39700 through 39705; ,

WHEREAS, a research proposal, number 2559-250, entitled “Economic Value of
Reducing Cardiovascular Disease Morbidity Associated with Air Pollution”, has been
submitted by San Diego State University Research Foundation;

WHEREAS, the Research Division staff has reviewed and recommended this proposal
for approval; and

WHEREAS, the Research Screening Committee has reviewed and recommends for
funding: :

Proposal Number 2598-250 entitled “Economic Value of Reducing
Cardiovascular Disease Maorbidity Associated with Air Pollution”, submitted by
San Diego State University Research Foundation, for :a total amount not to
exceed $349,632.

NOW, THEREFORE BE 1T RESOLVED, that the Air Resources Board, pursuant to the
authority granted by Heaith and Safety’ Code section 39703, hereby accepts the
recommendation of the Research Screening Committee and approves the following: -

Proposal Number 2599-250 entitled “Economic Value of Reducing
Cardiovascular Disease Morbidity Associated with Air Poliution”, submitted by
San Diego State University Research Foundation, for a total amount not to-
exceed $349,632.

BE {T FURTHER RESOLVED, that the Executive Officer.is hereby -authorized to initiate
administrative procedures and execute all necessary documents and contracts for the
research effort proposed herein, and as described .in Attachment A, in an amount not o
exceed $349,632.



ATTACHMENT A

“Economic Value of Reducing Cardiovascular Disease Morbidity Associated with
Air Pollution” '

Background

Biological and -epidemiological research continues fo uncover new -associations
between airborne pollutants -and human health. ‘Recent health effects studies indicate
that pollution exposure is a risk factor for developing cardiovascular disease, not just for
aggravating existing disease. This is an extremely serious health risk and one that will
be important to include in benefits assessment for poliution control.

Previous health benefits analyses have estimated COl (cost of illness) values for
cardiovascular hospitalizations and heart attacks, based on medical costs and work loss
during the episode. However, these episodes represent only a small component of an
entire lifetime profile of cardiovascular disease. The economic significance, in terms of -
the monetary value of the total effect on the well-being of the affected individuals, of
reducing the chances that cardiovascular disease will develop is probably significantly
understated by the monetary estimates currently used in health benefits analysis.

Objective _

The objective of this study is to estimate the economic value -of reducing new cases of
- cardiovascular disease using willingness to pay (WTP) estimation methods. Viscusi et
- &l (1991) developed a valuation instrument for chronic bronchitis, and .a variation on
this approach ‘was implemented by Krupnick and Cropper (1992). The proposed study
will use this approach as a starting point, adapting it to cardiovascular disease and
updating the instrument to reflect current approaches used in the non-market valuation
literature.

Methods

WTP is estimated using a survey method. The contractor will design a survey
instrument to collect data on WTP values to reduce a respondent's risk of developing
cardiovascular disease. The target population will be aduits who do not currently have
cardiovascular disease because this is the population that benefits from reduced
pollution exposures that result in fowered risks of developing cardiovascular disease.
The survey instrument will include a description of the lifetime profile for cardiovascular
disease. The most cost-effective way to implement this survey will be through an
established web-based survey panel. This will aliow efficient identification of a survey
sample and delivery of the instrument via .computer. it also permits customization of the
instrument to the survey respondent and flexibility to program various versions of the
instrument.

Expected Results

The results of this study will include estimates of both the direct medical cost (COl) for
an individual Jifetime -of cardiovascular disease morbidity :and individual WTP to reduce
the risk of a lifetime of cardivascular disease morbidity. WTP for an individual reflects



" how much of other goods and services the individual is willing to give up to obtain a
reduction or prevent an increase in adverse health effects. This yields a dollar measure
of the change in well-being that the individual expects to experience.

Significance to the Board

This study will extend both the empirical :and the ‘methodological basis for economic
‘benefit valuation of air quality control ' measures and increase ARB’s ability to assess the
benefits of reducing air pollution exposure. A WTP estimate for CVD morbidity, along
with established mortality estimates, can be combined with exposure data and relevant
dose-response functions to more accurately determine the health benefits of California
regulations that reduce exposure to air poliutants associated with cardiovascular
disease.

Contractor:
San Diego State University Research Foundation

‘Contract Period:
30 months

Principal r:Inve'st-i,gator:(Pl):
Mark Thayer, Ph.D.

Contract. Amount:
$349,632

Basls for Indirect Cost Rate:

San Diego State University Research Foundation’s federally negotiated indirect -cost
rate for research projects is 52 percent. However, the University agreed to reduce its
rate to 26 percent in support of this project.

Past Experience with this Principal Investigator: .
Dr. Mark Thayer was the Pl for two ARB contracts: “Economic Value of Hospitalizations
Associated with Particulate and Ozone Air Pollution,” and “Development of Methods to
Estimate the Benefits of Visibility Improvement.” Dr. Thayer completed both of his
previous ARB-funded studies in a competent, timely and professional manner.

Prior Research Division Funding to SDSU:

| Year | 2005 | 2004 | 2003

Funding $0 i s 1 %0




BUDGET SUMMARY
San Diego State ‘University Research Foundation

“Economic Value of Reducing Cardiovascular Disease Morbidity Associated with

Air Pollution”

DIRECT COSTS AND BENEFITS

1. Laborand Employee Fringe Benefits $ 83,881
2.  Subcontractors $ 219,120
3. Equipment $ 0
4. Travel and Subsistence $ 3,000
5. Electronic Data Processing $ 0
6. ‘Reproduction/Publication $ 0
7. ‘Mail and Phone $ 700
8. Supplies $ 3,000
9. Analyses $ 0
10.  Miscellaneous $ 0
Total Direct Costs $309,701
INDIRECT COSTS
1. Overhead $ 39,931
General and Administrative Expenses 0

Other Indirect Costs
Fee or Profit

FoN

Total Indirect Costs

TOTAL PROJECT COSTS

1 Includes $101,120 for Stratus Consulting, Inc., $105,000 for Knowledge Networks Inc., $10;000:for
James Murdoch, University of Texas, Dallas '(-Economet_rician), and $3,000 for three survey reviewers-.




Attachment 1
SUBCONTRACTORS BUDGET SUMMARY
Subcontractor: Stratus Consulting
Stratus Consuliing will be primarily responsible for: Task 1, (literature review), Task 3

(Survey Instrument Development), and Task 7 (report writing), as well as portions of
study plan design, survey pre-test, implementation, and data analysis.

DIRECT COSTS AND BENEFITS

PN RON=

Labor:and Employee Fringe Benefits $ 96,820
Subcontractors $ 0
‘Equipment $ 0
Travel and Subsistence $ 1,600
Elactronic Data Processing $ 0
Reproduction/Publication $ 0
Mail and Phone $ 400
Supplies $ 400
Analyses R 0
0. Miscellaneous - 3 1.900
 Total Direct Costs $101,120

INDIRECT COSTS

1. ‘Overhead $ 0

2. General and Administrative Expenses $ 0

3. Other Indirect Costs 9 0

4. Fee or Profit $ D
Total Indirect Costs

JOTAL PROJECT COSTS




Attachment 2
SUBCONTRACTORS BUDGET SUMMARY

Subcontractor: Knowledge Networks Inc.

Knowledge Networks Inc. will be responsible for survey pretest and survey
implementation, and will provide access to a pre-qualified, representative panel of
survey respondents.

DIRECT COSTS AND BENEFITS

Labor and Employee Fringe Benefits $
‘Subcontractors $
Equipment $
Travel and Subsistence $
Electronic Data Processing $
Reproduction/Publication $
Maii and Phone $
Supplies $
Analyses $

0. Miscellaneous $ . _0
Total Direct Costs $105,000

BOINSBO RN~
coovovoo

INDIRECT COSTS

Overhead $ 0
‘General and Administrative Expenses $ 0
‘Other Indirect Costs $ 0
Fee or Profit $ 0

Total Indirect Costs $0

ISP

TOTAL PROJECT COSTS




‘PROPOSED

State of California
AIR RESOURCES BOARD

RESEARCH PROPQOSAL
Resolution 05-70

December 8, 2005 ‘
Agenda ltem No.: 05-12-2

WHEREAS, the Air Resources Board has been directed to carry out an effective
research program in conjunction with its efforts to combat air pollution, pursuant to
Health and Safety Code sections 38700 through 39705;

WHEREAS, a research proposal, number 2600-250, entitled “Fine Scale Spatial and
Temporal Variability of Particle Number Concentrations within Communities and in the
Vicinity of Freeway Sound Walls and Tree Lines” has been submitted by the University
of Southern California;

WHEREAS, the Research Division staff has reviewed.and recommended this proposal
for approval; and S '

WHEREAS, the Research Screening Committee has reviewed and recommends for
funding:

Proposal Number 2600-250 entitled “Fine Scale Spatial and Temporal Variability
of Particle'Number Concentrations within Communities and in the Vicinity of
Freeway Sound Walls and Tree Lines,” submitted by University of Southern
California, for.a total amount not to exceed $461,334.

NOW, THEREFORE BE IT RESOLVED, that the Air Resources Board, pursuant to the
authority granted by Health and Safety Code section 39703, hereby accepts the
recommendation of the Research Screening Committee and approves the following:

Proposal Number 2600-250 entitled “Fine Scale Spatial and Temporal Variability
of Particle Number Concentrations within Communities and in the Vicinity of
Freeway Sound Walls and Tree Lines,” submitted by University of Southem
California, for a total amount not to exceed $461,334.

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to initiate
administrative procedures :and -execute all necessary documents and contracts for the
research effort proposed herein, and as described in Attachment A, in-an amount not to
exceed $461,334. .



ATTACHMENT A

“Fine Scale Spatial and Temporal Variability of Particle Number Concentrafions
within Communities and in the Vicinity of Freeway:Sound Walls and Tree Lines”

‘Background

Parficulate matter (PM) appears to be the most significant contributor to the adverse
health effects of air pollution, due to its links to excess mortality and cardiovascular and
respiratory iflness. The strongest links between PM and adverse effects are jor the
‘mass-based measures, PM2.5 and PM10, but there is growing concern that particle
number, usually dominated by the particles in the ultrafine {UF) size range {<0.1 um),
may also have important heaith effects. They appear to be of potentially greater relative
toxicity than larger particles because of their ability to direclly penetrate cell
membranes, their relatively high adsorption of organic components, and their relatively
high deposition efficiency in the lung.

‘Particle numbers typically show poor correlation with PM -mass measures and appear fo
decline more :sharply ‘with distance from the source than do PM10 or PM2.5 mass
concentrations. ‘For example, one study found little ‘or no correlation between particle
number and mass in the South Coast Air Basin. Another study found very sharp UF
number concentration gradients downwind and adjacent to both the gasohne vehicle-
dominated 405 freeway and the heavily :diesel-traveled 710 freeway in Los Angeles,
with 3 to 4 times higher concentrations near the freeways compared fo 100 meters
away. in general, UF particle numbers in urban ambient air appear to be driven by
combustion of fossil fuels, partlcularly motor vehicles.

Besides primary combustion sources, a recent study suggests that photochemical
secondary formation of UF particles can be a primary UF particle source during summer
months, leading to significant long-range transport well away from primary ‘sources.

Objective

10

The overall objective of this study is to better characterize the spatlat and temporal

variability of UF particles near sources at the .community level and in Iocatlons of
interest in Southern California. Specmc objectives include: '

1. Quantifying the effect of specific local sources and evaluating their relatlve
importance compared to urban background

2. Developing predictive models based on meteorological and source
characteristics, and,

3. Determining if freeway sound walls and tree lines themselves have an important
impact. :

Methods
Researchers at USC propose to use 10 to 12 ARB-owned 3022A condensation particle
counters (CPCs) to measure UF particle number variability at 10 to 12 sites clustered

within a 3000 meter radius. This will be done in both the Wilmington area -of Los
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Angeles and in Riverside. The Wilmington area measurements will be used to
determine the importance of mobile source, refinery, and port activity on UF particle
concentrations, relative to urban background, while the Riverside measurements will
investigate the importance of secondary UF particle formation and transport. Each of
the two .communities will be monitored for two separate three-month periods, in both
summer and winter seasons. Wilmington measurements will coincide with other
concurrent Witmington projects. ‘Each CPC will be accompanied by its own, low-cost
meteorological station, collecting fime-resolved wind speed and direction, temperature,
and humidity. These :meteorological measurements will allow more accurate
trianguiation and back-trajectory calculations to evaluate specific sources

The effect :of sound walls and tree lines -on UF particle concentrations will also be
studied. Two 2-week periods of intensive monitoring campaigns will be :conducted, one
two-week period at a freeway at ground level and another at a‘tree line. Measurements
‘will ‘be conducted at locations near breaks in the freeway wall or tree line, close enough
together to have similar conditions, but far enough away to avoid-edge conditions for the
wall impacted side. Upwind and several -downwind locations will be measured with
CPCs, along with CO/C0O2 measurements and nephelometers for relative PM mass
concentration changes.

Expected Results

Resuits from this study will determine the relative importance compared to background
of local and regional UF particle sources in the Wilmington/Long Beach area and the
relative importance of local, regional, and secondary formation of UF particles in the
Riverside area. Also, the study will produce predictive - models that will define the most
important associations between UF -concentrations and source types, source strengths,
meteorological conditions, and distance. Results will also-characterize the effect of
freeway sound walls and tree lines on the- downwmd UF particle concentrations due to
mobile sources.

.Si,gn.iﬁca-nce to the Board

Resuits from this study will help the ARB understand the relative importance-compared
to background of specific UF particle sources and their-concentrations at the community
level. It will also aid the ARB in:predicting UF particle concentrations in other urban
areas of California. These are both important first steps in better understanding UF-
patticle exposures and the resulting health impacts, both being prerequisites in the
eventual determination of whether an‘UF air quality standard would be justifiable.
Resuilts from the freeway sound wall and tree iine investigations will determine whether
measures taken to reduce freeway noise impacts and aesthetic. lmpacts also have any
air quahty benefits.



Contractor:
University of Southern California

Contract Period:
24 months

Principal 1 nve*stig,éfor (P1):
‘Costas Sioutas, Sc.D.

Contract Amount:
$461,334

Cofunding:
USC has secured separate US EPA funding that will enhance specific: source
evaluations for this project.

‘Basis for Indirect Cost Rate: :
The State and the University of Southern California have agreed to a .30 percent-indirect
cost rate. This is the lowest rate they offer to any funding organization.

Past Experience with this Principal Investigator:

ARB staff have extensive previous experience with Dr, Sioutas. His expertise is based
on developing technologies for measuring the physicochemical characteristics of air
pollutants and determining their foxic properties. Staff's past experience with Dr. Sioutas
has been positive and productive.

_Prior Research Division Funding to USC:

| Year 2005 | 2004 | 2003
|Funding 50 _ | 30 1 %0

12
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BUDGET SUMMARY

University of Southern California

“Fine Scale Spatial and Temporal Variability of Particle Number Concentrations within
Communities and in the Vicinity of Freeway Sound Walls and Tree Lines”

DIRECT COSTS AND BENEFITS

1. Labor and Employee Fringe Benefits
2. Subcontractors

3. Equipment

4, Travel and Submstence

5. Electronic Data Processing

6. Reproduction/Publication

7. Mail and Phone

8. Supplies

9. Analyses

1

0. Miscellaneous

Total Direct Costs

INDIRECT COSTS

1. ‘Overhead

2. ‘General and Administrative Expenses
3. ‘Other Indirect Costs

4. Fee or Profit

Total Indirect Costs

TOTAL PROJECT COSTS

Materials and Supply Details:
CPC servicing and calibration, 18 at $3,500 ea
Laptop computers to log data, 12-at $1600
Meteorological stations, 12 -at $500
Siting costs for power, security, compensation
‘Hardware and spare paris
TOTAL

$ 231,840
3 0
$ 24,000 .
$ 4,340
$ 0
$
$ 0
$ 105,200
$ 0
$ 0
$365,380
$ 95954
$ 0
$ 0
$ 0

$63,000
$19,200

$ 6,000

$12,000

$ 5,000
$105,200



PROPOSED

State of California
AIR RESOURCES BOARD

RESEARCH PROPOSAL
Resolution 05-71

December 8, 2005 _ '
Agenda ltem No.: 05-12-2

WHEREAS_,, the Air Resources Board has been :directed to camry out an effective
research program in conjunction with its efforts to combat air pollution, pursuant to
Health and Safety Code sections 39700 through 39705;

WHEREAS, a research proposal, number 2592-250, entitled “Physicochemical and
Toxicological Assessment of the Semi-Volatile And Non-Volatile Fractions of PM from
Heavy- and Light-Duty Vehicles Operating with and without Emissions Control
Technologies”, has been submitted by the University of Southern California;

WHEREAS, the Research Division staff has reviewed and recommended this proposal
for approval; and

WHEREA‘S, the South Coast Air Quality Management District has -agreed to:co-sponsor
this proposal for atotal amount not to exceed $338,975; and

WHEREAS, the Air Resources Board will fund this proposal for a total -arho:un:t not to
exceed $338,975;and ’

WHEREAS, the Research Screening Committee has reviewed and recommends for
funding: ‘

Proposal Number 2592-250 entitled “Physicochemical and Toxicological
Assessment of the Semi-Volatile and Non-Volatile Fractions of PM from Heavy-
and Light-Duty Vehicles Operating with and without Emissions Control
Technologies”, submifted by the University of Southern California, for a tfotal
amount not to exceed $677,950.

NOW, THEREFORE BE 1T RESOLVED, that the Air Resources Board, pursuant to the
authority granted by Health and Safety Code section 39703, hereby accepts the
recommendation of the Research Screening Committee :and approves the following:

Proposal Number 2592-250 entitled “Physicochemical and Toxicological
Assessment Of The Semi-Volatile And Non-Volatile Fractions .of PM from Heavy-
and Light-Duty Vehicles Operating with and without Emissions Control
Technologies”, submitted by the University -of ‘Southern ‘California, for a otal
amount not to exceed $677,950.

14
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BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized fo initiate
administrative procedures and execute all necessary documents and contracts for the
research effort proposed herein, and as described in Attachment A, in an amount not to
exceed $677,950. :



ATTACHMENT A

Physicochemical and Toxicological Assessment of the Semi-Volatile and Non-

Volatile Fractions of PM from Heavy-and Ligh{-Duty Vehicles Operating with and

without Emissions Control Technologies

Background '

Recent emissions testing in either dynamometer or on-road testing facilities have shown
that particles emitied from ‘vehicles are externally mixed, i.e., different particles of the
same size can have different chemical compositions. Depending -on vehicle type, age,
and ambient conditions, between 70-90 percent of the particles by number (10-30% by
mass) may consist of more volatile material (known as semi-volatile) than the other
particles, and upon heating, will partially or completely evaporate. The exposure and
health implications of these findings have not yet been investigated. There are several
factors in regulatory development that require knowledge of the relative toxicities of
these non-volatile and semi-volatile particles. They include: 1) based on particle
number, people’s exposure during commute is dominated by semi-volatile particles; 2)
‘some control technologies for diesel PM, such as diesel particulate filters, effectively
remove the non-volatile PM, but have a mixed impact on the semi-volatile fraction; .and
3) European authorities are moving -ahead with a particle humber standard for diesel
and some gasoline engines, considering only non-volatile particles. As California
considers its own need to augment the current mass-based standards, the association
between any proposed number-based standard and toxicity must be better understood.

Objective

The objective of this project is to determine the physicochemical and toxicological
properties of the semi-volatile ‘and non-volatile fractions of PM from heavy- and light-
duty vehicles operating with and without emissions control technologies.

Methods

‘Heavy- and light-duty vehicle emission PM samples will be collected from vehicles
operated on cchassis dynamometers using filters and bio-samplers. Thermal denuders
will be used to separate the volatile and non-volatile fractions. Particle concentrators will
be :employed to allow collection of sufficient amounts of exhaust PM for subsequent
biological analysis. Gaseous emissions will also be measured. The heavy-duty
technologies to be tested will include a diesel with no aftertreatment, -a diesel with an
oxidation catalyst, a diesel with a diesel particulate filter, and a diesel with SCRT,
possibly a diesel fueled with biodiesel, a CNG bus without exhaust after-treatment, a
CNG bus with an oxidation catalyst, and a gasoline truck. Light-duty vehicles to-be
tested will include an old -high-emitting vehicle and -a new low-emission vehicle. The
‘collected samples will be analyzed for toxicity using assays developed by Dr. Froines at
the University of California, Los Angeles. These assays measure the collected samples’
potential to induce redox chemistry and oxidative stress in biological tissues. '

Expected Results

This study will provide data on the toxicities of the volatile and non-volatile PM fractions
of vehicle exhaust. The study will also provide data on the relative foxicities of PM from
different automotive and contrel technologies.
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Significance to the Board

The study will examine the relative toxicities of the volatile and non-volatile fractions of
PM emissions from wvehicular exhaust. Several different control technologies will be
evaluated. These results should provide insight into how best to reduce the toxic effects
of these mobile sources on road and in the choice of control technology.

Contractor: .
University of Southern California

Contract Period:
48 months

Principal Investigator (Pl):
‘Constantinos Sioutas, Sc.D.

Contract Amount:
$677,950

Cofunding:
“The South ‘Coast Air Quality Management District is contributing $338,975 to the cost of
this study.

Basis for Indirect Cost Rate:
The State and the University of Southern California have agreed to'a 30 percent indirect
cost rate. This the lowest overhead rate offered fo any funding organization.

Past Experience with this Principal Investigator:

ARB staff have extensive previous experience with Dr. Sioutas. His expertise is based
on developing technologies for measuring the physicochemical characteristics of air
potlutants :and determining their toxic properties. Staff's past experience with Dr. Sioutas
has been positive and productive. .

| Prior -Research Division .F:und.in_jg 1o USC:

| Year | 2005 | 2004 | 2008

[Funging | s0o | so | g0




BUDGET SUMMARY
University of Southern California
“Physicochemical and Toxicological Assessment of the Semi-Volatile and Non-Volatile
Fractions of PM from Heavy--and Light-Duty Vehicles Operating with and without
‘Emissions Control Technologies”

DIRECT COSTS AND BENEFITS

1. Labor and Employee Fringe Benéefits $ 250,058
2. Subcontractors $ 279,999
3. Equipment - $ 12,000
4, Travel and Subsistence $ 1,600
5. Electronic Data Processing $ 0
6. Reproduction/Publication $ 1,500
7. ‘Mail-and Phone $ 0
8. Supplies $ 2,825
9. Analyses $ 12,600
10. ‘Miscellaneous $ 29,293
Total Direct Costs $589,875
INDIRECT COSTS
1. ‘Overhead $ 88,075
2. General and Adminisirative Expenses $ 0
3. Other Indirect Costs $ 0
4, Fee or Profit : :
Total Indirect Costs
TOTAL PROJECT COSTS ' $677.950




SUBCONTRACTORS BUDGET SUMMARY

Attachment 1

Subcontractor: University of California at Los Angeles.
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Description of subcontractor’s responsibility: Perform toxicological -analysis on collected
PM samples.

SOONSO RN

DIRECT !

DSTS AND BENEFITS

Labor and Employee Fringe Benefits
Subcontractors

Equipment

Travel and Subsistence

Electronic Data Processing
Reproduction/Publication

Mail and Phone

Supplies

Analyses

Miscellaneous

Total Direct Costs

INDIRECT COSTS

1.

PON

Overhead

General and Administrative Expenses
QOther Indirect Costs

Fee or Profit

‘Total Indirect Costs

TOTAL PROJECT COSTS




PROPOSED

_ State .of California
AIR RESOURCES BOARD

RESEARCH PROPOSAL
:_Re‘so‘lu-tion 05-72

December 8, 2005
Agenda ltem No.: 05-12-2

WHEREAS, the Air Resources Board has been directed to carry out -an effective
research program in conjunction with its efforts to combat air pollution, pursuant to
Health and Safety Code sections 39700 through 39705;

WHEREAS, a research proposal, number 2597-250, entitled “Ultrafine Particle
Concentrations in Schoolrooms and Homes”, has been :submitted by the University of
California, Berkeley, .

WHEREAS, the Research Division staff has reviewed and recommended this proposal
for approval; and

WHEREAS, the Research Screening Committee has reviewed and recommends for
funding:

Proposal Number 2597-250 entitled “Ultrafine Particle Concentrations in
Schoolrooms and ‘Homes”, submitted by the University of California, Berkeley, for
a total amount not to exceed $300,000.

NOW, THEREFORE BE 1T RESOLVED, that the Air Resources Board, pursuant to the
authority granted by Health and Safety Code section 39703, hereby accepts the
recommendation of the Research Screening Committee and approves the followmg

Proposal Number 2597-250 entitled “Ultrafine Particle Concentrations in

‘Schoolrooms and Homes", submitted by the University of California, Berkeiey, for .

a total amount not to exceed $300,000.

BE IT FURTHER RESOLVED, that the Executive Officeris hereby :authorized to initiate
administrative procedures and execute all necessary documents and ccontracts for the
research effort proposed herein, and as described in Attachment A, |n an amount not to
exceed $300,000.
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ATTACHMENT A
“Ultrafine Particle Concentrations in: Schoolrooms and Homes”

Background

Many studies have :shown ‘an association between -airborne particulate matter and
adverse cardiovascular health effects. it has been hypothesized that these effects may
be due to :ultrafine particles (UFP, particles 'smaller than 100 nm) rather than llarger
particles (PM2.5 to PM10). Characterizing UFP concentrations in indoor environments
and the factors that influence them is critical for accurately estimating people's
exposures to UFP, because people spend most of their time indoors. Sources of indoor
UFP include infiltration from outdoors, particularly for homes near busy roadways;
cooking with gas stoves and ovens; other combustion sources such as fireplaces and
other gas appliances; and burning candles and incense. The reaction of ozone with
terpenes in cleaning products and air fresheners has also been shown to generate UFP
indoors.

A limited number of studies have measured UFP levels in residences, including a study
of 17 ‘homes in the Los Angeles area which was co-funded by ARB :and U.S. EPA. In
this study, investigators found that indoor UFP concentrations in the 20 — 100 nm
fraction varied by three orders of magnitude throughout the day. in another ARB-
sponsored study, investigators measured UFP emissions during cooking experiments in
a test home and determined that ultrafine particles ranged from approximately 2,000 to
more than 200,000 particles/cm®. However, the information provided by these studies is
very limited, and UFP concentrations have not been studied in California schools.

Objective

The main objective of this research is to increase the knowledge base of UFP
concentrations in California schoolrooms and residences. A second objective is to
advance our understanding of the factors that influence UFP levels in these
environments, including the presence and use of indoor sources, infiltration -of UFP
‘generated by outdoor sources, building ventilation, particie deposition rates, and other
factors.

‘Methods .

Investigators would -continuously measure UFP, ‘ozone, carbon monoxide, carbon
dioxide, and nitric -oxide indoors and -outdoors at six homes and six .classrooms in the
San Francisco Bay Area. A pilot study would be conducted in two homes to test protocol
design and the performance of the monitors in residential environments.

In the main field study, homes and classrooms will be monitored on a 24-hour basis for
a total of six days at each location. Homes will be selected to provide a range of
potential UFP sources. For example, -at least two homes will be close to major
transportation emissions. One home will be selected as “urban background”, meaning it
is in the wrban environment but not close to major roadways. Homes will also be
selected based on the presence and use of gas-cooking appliances, other combustion
-appliances, use of cleaning products or air fresheners that:contain terpenes, and use of



candles or incense. At least one school will be near a major roadway, and the other
schools and classrooms will be selected to gain information on other sources or
conditions that might influence indoor UFP concentrations.

-~ Expected Results 7
This study will increase our knowledge of UFP -concentrations in homes and schools. It
will measure the infiltration of UFP from the outdoors, particularly in locations near
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heavily traveled roadways. The study will also document the generation of UFP from

known indoor sources and measure their impact on the indoor environment, as well as
identify deposition rates for UFP generated indoors and outdoors.

Significance to the Board

UFP concentrations resulting from motor vehicle emissions have been studied in the
ambient environment. However, the extent that these particles infiltrate to indoor
environments and the contribution from indoor sources are relatively unknown. The
level of infiltration from outdoors and the peak and -duration of indoor emissions have
important implications for exposure assessment and mitigation.

| Contractor:
University of California, Berkeley

Contract Period:
33 months

Principal Investigator (Pl):
William Nazaroff, Ph.D.

Contract Amount:
$300,000

Basis for Indirect Cost Rate:
The State and the UC system have agreed to a ten percentindirect cost rate.

Past Expetience with this Principal Investigator:

Dr. Nazaroff is currently completing another ARB-funded project on emissions from
cleaning products and their indoor reaction with ozone to produce toxic air
:contaminants. Air Resources Board staff have been very pleased with the quality of his
work on this project. He has previously completed several other successful projects for
ARB as well. '

Prior Research Division Funding to UCB:

Year | 2005 | 2004 | 2003

| Funding {  $543,997 _$1,021,876* $715,194

* Approximately $780,000 was funded by the California Energy Commission.



DIRECT COSTS AND BENEFIT:

SOONOOR®ON -

BUDGET SUMMARY

University.of California, Berkeley

“Ultrafine Particle Concentrations in Schoolrooms and Homes”

Labor and Employee Fringe Benefits
Subcontractors

‘Equipment

Travel and Subsistence
Electronic Data Processing
Reproduction/Publication
Mail and Phone

Supplies

Analyses

Misceilaneous

Total Direct Costs

. INDIRECT COSTS
1. Overhead

2. General and Administrative Expenses
3. ‘Other Indirect Costs

4. Fee or Profit

Toial Indirect Costs

TOTAL PROJECT COSTS

157,070
75,000
12,000

2,208
1,500
300
566
26,000
0

$ 6.000

$280,644

$ 19,356
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Attachment 1
SUBCONTRACTORS BUDGET SUM MARY
‘Subcontractor: Aerosol Dynamics Inc.
Description of subcontractor’s responsibiiity: Aerosol Dynamics will play -a key scientific

role in the assembly of the instrumentation package, in the acquisition of all
experimental data and in the interpretation of the ultrafine particle concentration data.

DIRECT COSTS AND BENEFITS

1.  Labor and Employee Fringe Benefits $ 41,636
2. Subcontractors $ 2,250
3. Equipment $ 0
4, Travel and Subsistence $ 0
5. Electronic Data Processing $ 0
6. Reproduction/Publication $ 0
7. ‘Mail and Phone $ 0
8. Supplies $ 1,969
9. Analyses $ 0
10. Miscellaneous $ 0
Total Direct Costs $45,855
INDIRECT COSTS
1. Overhead $ 29,145
2. General and Administrative Expenses $ 0
3. Other Indirect Costs $ 0
4, Fee orProfit $ 0
Total Indirect Costs $29.145
TOTAL PROJECT COSTS ' $75.000
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PROPOSED

State of Califomnia
AIR RESOURCES BOARD

RESEARCH PROPOSAL
Resolution 05-73

December 8, 2005
Agenda ltemNo.: 05-12-2

'WHEREAS, the Air Resources Board has been directed fo carry out an effective
research program in conjunction with its efforts to combat air pollution, pursuant to
Heaith and Safety Code sections 39700 through 39705;

WHEREAS, a research proposal, number 28607-250, entitled "Augmentétiio-n to
" Ventilation and Indoor Air Quality in New Homes”, has been submitted by Indoor
Environmental Engineering;

WHEREAS, the Research Division staff has reviewed and recommended this proposal
for approval; and

WHEREAS, the California Energy Commission has agreed fo fund this preposal in its
entirety for a total amount of $96,861; and

WHEREAS, the Research Screening Committee has reviewed and recommends for
funding:

Proposal Number 2607-250 entitied “Augmentation to Ventilation and Indoor Air
Quality in New Homes", submitted by Indoor Environmental Engineering, for a
total amount not to exceed $96,861.

NOW, THEREFORE BE IT :RESOLVED, that the Air Resources Board, pursuant to the
authority granted by Health and Safety Code section 39703, hereby accepts the
recommendation of the Research Screening Commiitee and approves the following:

Proposal Number 2607-250 entitled “Augmentation to Ventilation and Indoor Air
Quality in New Homes”, submitted by indoor Environmental Engineering, for a
total amount not to exceed $96,861.

BE IT FURTHER RESOLVED, that the Executive Officer is hereby ‘authorized to initiate
administrative procedures and execute all necessary documents and .contracts for the
research effort proposed herein, and as described .in Attachment A, in an amount not o
exceed $96,861.



ATTACHMENT A
“Augmentation to Ventilation and Indoor Air Quality in New Homes”

Background

Concerns have been raised over the health risks -of indoor air poliutants in new
California homes, and whether they have adequate ventilation for removing indoor air
pollutants and excess moisture. In March 2005, ARB approved a study to -obtain
information on ventilation characteristics .and indoor air quality (IAQ) in new, single-
family, detached homes. The California Energy Commission (Commission) has funded
this study, entitled “Ventilation and Indoor Air Quality in New Homes.” The specific
objectives of this study include: determining the occupants’ use of windows, doors,
exhaust fans and .central heating -and coolfing systems; measuring indoor air pollutant
levels, environmental conditions, building ventilation rates, and fan and central system
use; -and exarmining the relationships among home ventilation characteristics, indoor -air
quality, and house and household characteristics. The Contractor will measure -indoor
and outdoor air concentrations of several volatile organic compounds, formaldehyde,
PM2.5, nitrogen dioxide, carbon monoxide, and carbon dioxide (for assessing
ventilation adequacy). Another study objective is to identify incentives and barriers that
influence household actions to improve ventilation -and indoor air -quality. The current
study is in the planning stages for the pilot and main field study. Additional Commission
funding has become available, and the Commission ‘has agreed to fund certain
:impro‘vement—s to the study.

‘Objective

The objectives of this augmentation are: 1) to increase the number of study homes with
whole house mechanical (fresh air) ventilation systems from 12 to 20 homes; 2) to use
an improved method for measuring home air exchange rates; 3) to provide lock boxes
on homes to alfow researcher access while maintaining the security of the study homes;
4) to deploy canisters to obtain data on acrylonitrile concentrations in new homes, and
5) to fund the Contractor’s participation in ‘the annual meeting of the Commission’s
Public Interest Environmental ‘Research Program. The augmentation .also includes
‘Quantum Consulting, a well-qualified replacement for RLW Analytical, the subcontractor
responsible for recruiting study participants and managing and analyzing data. This
replacement was necessitated by the departure of the original RLW project manager,
and is by mutual consent of the contractor and RLW.

Methods

in the current field study, the contractor is studying 100 new, single family homes from
two climatic regions of the state and in two seasons. Included is a subset of 12 homes
with mechanical (fresh-air) ventilation systems for the whole house. The Contractor will
extensively measure and record ventilation characteristics, indoor and outdoor poliutant
concentrations, - residents’ ventilation practices, residents’ |AQ perceptions, and
residents’ decision factors for ventilation and JAQ-related ‘actions. The contractor will
also examine relationships among ventilation characteristics, measured and perceived
1AQ, and house and household characteristics.
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Through the Augmentation, 8 more homes with mechanical ventilation wifl be tested and
inspected in the same manner as the other homes, making a total of 20 mechanical
ventilation ‘homes in the study and a total of 108 homes altogether. In addition, air
exchange rates will be measured in all 108 study homes over 24 hours using a :sa'f-e;,
non-toxic tracer gas and sampling tubes. The method  originally proposed was a
calculation method based on a-one-hour measurement with :a different tracer gas. The
augmentation also will provide fockboxes, to allow access by the investigators while
retaining security when homeowners cannot be home on a test day but are willing to
grant access. Finally, canisters or other appropriate samplers will be deployed for air
sampling of acrylonitrile in 50 homes, plus quality control and -outdoor air samples ARB
will provide the samplers, shipping, and laboratory analyses.

Expected Results

This study wilt prowde representative, accurate, and current information on both {AQ
and ventilation in new California homes. This augmentation will substantially increase
the number and diversity of study homes with mechanical ventilation, ‘thereby improving
our understanding of home ventilation system performance. This augmentation will also
provide more accurate ventilation rate measurements during the 24 hours of indoor air-
sampling. This will improve the contractor's assessment of the impacts of indoor
pollutant sources and the comparison to results from other studies. The use of lock
‘boxes is expected to increase homeowner response rates and increase the efficiency of
field teams -and recruiters. The collection of acrylonitrile ‘samples is expected o yield
current measurements .of acrylonitrile concentrations in Califorhia homes, which can be
used to assess the risk posed by acrylonitrile, a compound with high cancer potency.

Significance to the Board

ARB wili use the study results to improve its ability to identify current ‘sources of indoor
air pollutants; to assess Californians’ current exposure to measured toxic air
contaminants; -and to recommend effective strategies for reducing indoor air pollution,
The Commission will use the study results fo revise the state’s building energy
efficiency standards in order to provide more healthful, energy-efficient homes in
California. The augmentation ‘will improve the quality and quantity .of information
produced by this study, and will allow ARB ‘to cost-effectively obtain needed information
‘on acrylonitrile exposures and sources.

Contractor:
Indoor Environmental Engineering

Contract Period:
25 months.

Principal Investigator (Pl):
Francis J. Offermann 1l
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Contract Amount: ' |
Augmentation of $96,861 to original contract for $1,042,935.

Cofunding:
The California Energy Comimission is contributing the total cost of this Augmentation,
which is $96,861.

Basis for Indirect Cost Rate:
Rates are similar to those of other firms performing similar work in northern California.

Past Experlence with this Principal Investigator:
In the 1990's, the Principal Investigator performed well in conducttng a small study to
develop and test an indoor monitoring method for polycyclic aromatic hydrocarbons.

Prior Research Division Funding to IEE:

1 Year | 2005 1 2004 | 2003

| Funding $0 | $1,042,935* $0
* Funded by the- Callfomla Energy Commission '



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































